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Over thirty-five years have passed since the enactment of the National Environmental Policy Act (“NEPA”), the “basic national charter for protection of the environ-
ment,” and one of the most important environmental laws passed 
by the U.S. Congress.1 The provisions of NEPA were intended 
to help public officials make decisions with an “understanding 
of environmental consequences, and take actions that protect, 
restore, and enhance the environment.”2 NEPA also provides 
the basis for Environmental Impact Statements (“EISs”), the 
environmental review process 
that requires agencies to take a 
“hard look” at the potential envi-
ronmental consequences of pro-
posed federal actions.3
As early as the 1970s, how-
ever, NEPA began to weather 
considerable criticism from 
some in the scientific com-
munity. Instead of producing 
environmental analyses of high 
technical quality, scientists con-
cluded that NEPA assessments 
contained “massive amounts 
of incomplete, descriptive, and 
often, uninterpreted data.”4 The 
Council on Environmental Quality (“CEQ”) more recently 
found that even when there was more than enough data to make 
a responsible decision, the EIS lacked analysis.5
Our first thesis is that problems with inadequate data and 
science intensify when dealing with NEPA assessments of 
complex federal actions: large-scale programs, policies, or 
projects. We maintain that in the face of scientific uncertainty 
and data limitations, the risk of harm to ecological systems 
increases as the scale of proposed development increases. For 
example, during the Bush Administration, the speed and scale 
of oil and gas leasing and drilling on public lands throughout 
the West has increased dramatically.6 Between 2001 and 2006, 
more than 17,000 gas and oil wells were drilled on public land 
in the Rockies. In contrast, fewer than 9,500 wells were drilled 
between 1995 and 2000 during the Clinton Administration.7 A 
recent analysis conducted by The Wilderness Society found that 
the Bureau of Land Management (“BLM”) is in the process of 
approving more than 126,000 wells to be drilled in the Rocky 
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Mountain West over the next fifteen to twenty years, despite the 
more than 77,000 wells already producing on the public lands.8 
Studying the effects of this trend, the Government Account-
ability Office (“GAO”) issued a report in June of 2005 entitled 
“Oil and Gas Development—Increased Drilling Permit Activity 
Has Lessened BLM’s Ability to Meet Its Environmental Pro-
tection Responsibilities.”9 As the title indicates, the GAO found 
that the increased volume of permits to drill, and the mandates 
to focus on processing them, has resulted in more BLM staff 
resources devoted to issuing permits—with less attention being 
paid to monitoring and enforcing compliance with environmen-
tal standards that apply to the 
activities conducted under the 
permits. 
In the Rocky Mountain 
West, the scale of oil and gas 
development is larger and the 
pace of decisions is faster than 
in the past, but there is less 
attention paid to considering or 
addressing the cumulative envi-
ronmental risks. The Energy 
Policy Act of 2005 included five 
new categorical exclusions from 
NEPA analysis for oil and gas 
development activities, and both 
the BLM and the U.S. Forest 
Service have implemented additional categorical exclusions in 
the past year.10 A recent study concluded that the rapid pace and 
large scale of oil and gas drilling and leasing that has occurred 
greatly increases the risk to the environment as well as the uncer-
tainty regarding the ultimate effects of this large-scale policy.11 
Our second thesis is that the potential cumulative ecologi-
cal impacts associated with federal efforts of large scale, such 
as the Bush Administration’s national energy policy, would be 
better analyzed through the use of Ecological Risk Assessments 
The Energy Policy Act of 
2005 included five new 
categorical exclusions 
from NEPA analysis for 
oil and gas development 
activities.
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(“ERAs”), often within a Programmatic EIS. ERAs provide a 
conceptual and methodological framework to improve EISs, 
and they are designed to explicitly address uncertainty and risk 
when analyzing environmental impacts.12 This scientific frame-
work could rectify some of the continuing weaknesses of EISs, 
as well as better analyze the cumulative impacts and natural 
increases in risk and uncertainty stemming from these large, 
programmatic projects. 
This Article will argue that, in order to adequately fulfill 
NEPA’s requirement of taking a hard look at potential environ-
mental impacts of national policy initiatives and large-scale proj-
ects, ERAs should be an essential component of NEPA analysis. 
We begin by defining ERAs and providing background infor-
mation on their use. The next section details the many common 
elements of ERAs and EISs, including the similar purposes and 
structures of the two processes, which make them so compatible. 
The Article will next discuss how ERAs can improve the NEPA 
process by improving analysis, assessing cumulative impacts, 
dealing more effectively with uncertainty, and separating assess-
ment from management decisions. We end with discussion and 
recommendations, based on the information presented in the 
Article, that ERAs should be 
conducted for Programmatic 
or large-scale EISs—such as 
the Administration’s policy of 
increases in oil and gas drilling, 
or tar sands and oil shale devel-
opment—in order to adequately 
fulfill NEPA’s requirements.
backGrounD on  
ecoloGIcal rIsk 
assessmenTs  
Risk can be simply defined 
as circumstances that pose danger 
to people or what they value.13 Risk is more formally expressed 
as the relationship between the magnitude of an undesired effect 
and the probability of the undesired effect occurring.14 Risk 
results from the existence of a hazard and uncertainty about its 
expression.15 Ecological risk assessments attempt to transform 
scientific data into meaningful information about the undesired 
effects of human activities on the environment and combine it 
with an evaluation of the consequences.16 Risk assessment iden-
tifies hazards such as the release of drilling fluids into surface 
waters that support fisheries and communities, and it uses mea-
surement, testing, and statistical methods to quantify the rela-
tionship between initiating events and the effects.17 
Development of ecoloGical riSk aSSeSSmentS
ERAs have been performed for more than twenty years and 
have a long history that began with pollution investigation.18 The 
EPA published its Framework for Ecological Risk Assessment in 
1992, therein establishing the basic process that is widely used 
today. It then added further detail in the 1998 Guidelines for 
Ecological Risk Assessment. In addition, the EPA continues to 
develop a “bookshelf” of documents for guidance on conducting 
ERAs on more specific topics.19 Public lands agencies, such as 
the U.S. Forest Service, have begun to develop new models for 
ERAs for use in making land management decisions.20
epa GuiDelineS for ecoloGical riSk aSSeSSmentS
According to the EPA, ERA is “a process that evaluates 
the likelihood that adverse ecological effects may occur or are 
occurring as a result of exposure to one or more stressors.”21 
ERAs “systematically evaluate and organize data, information, 
assumptions, and uncertainties in order to help understand and 
predict the relationships . . . in a way that is useful for environ-
mental decision making.”22 Put more simply, ERAs try to answer 
three basic questions: “What can go wrong? How likely is it to 
happen? And, so what if it does?”23
The EPA 1998 Guidelines provide a clear framework that 
includes three distinct steps for conducting ERAs. The first step 
is the problem formulation phase where the scope and scale of 
the ERA is decided upon and a full analysis plan is developed. 
The second phase is the actual analysis where exposure to stres-
sors and the relationship between stressor levels and ecologi-
cal effects is determined. For instance, if the risk assessor were 
trying to determine the effect 
of road building on a water-
shed, one stressor could be the 
increased sediment in the stream 
caused by the road construction, 
while the corresponding eco-
logical effect could be reduced 
salmon spawning numbers in 
the river. The analysis would 
include a determination of how 
much sediment increases and 
what effect that increase would 
have on the numbers of spawn-
ing salmon. The third and final 
part of the process is where assessors estimate and describe the 
risk and prepare a report, which includes their overall degree of 
confidence in their conclusions.24
common elemenTs oF eras anD eIss
There are many common elements of ERAs and EISs, 
including similar purposes and structures, which make ERAs a 
useful tool for informing the NEPA process. The basic goal of 
both ERAs and EISs is to provide a structure for collecting and 
analyzing information without requiring a specific result, based 
on the premise that better information leads to less uncertainty 
in decision making. Through the NEPA process, an agency must 
prepare a “coherent and comprehensive up-front environmental 
analysis to ensure informed decision making to the end that ‘the 
agency will not act on incomplete information, only to regret 
its decision after it is too late to correct.’”25 A NEPA document 
is legally sufficient only if its “form, content and preparation . 
. . foster both informed decision-making and informed public 
participation.”26 
common purpoSeS of eraS anD eiSS
One of the most important common elements of EISs and 
NEPA specifically encour-
ages adapting and chang-
ing methods of analysis 
as science and knowledge 
about ecosystems improve.
40Fall 2007
ERAs are their purpose. The purpose of NEPA, according to 
the Council for Environmental Quality’s NEPA regulations, 
is to “facilitate the evaluation of management decisions and 
the environmental effects of proposed federal agency actions.” 
ERAs have a similar purpose: “[e]cological risk assessments are 
designed and conducted to provide information to risk manag-
ers about the potential adverse effects of different management 
decisions.”27 These two processes not only have the same goals, 
but also complement each other. ERAs provide information to 
risk managers about different management decisions and EIS’s 
evaluate the environmental effects of different management 
decisions. 
common StructureS of eraS anD eiSS
These similarities continue with the general structures of the 
EIS and ERA. The NEPA process begins with the scoping phase 
where the agency formally announces its intention to prepare an 
EIS. The agency requests comments from interested parties and 
the public in order to help focus its environmental review on 
potentially significant environmental issues. Likewise, the first 
step in conducting an ERA is problem formulation, when risk 
assessors, risk managers, and any other interested parties help 
focus the assessment and identify the important issues. At this 
time, risk assessors should also evaluate goals, select assessment 
endpoints, prepare a conceptual model, and develop an analy-
sis plan. Although the initial phases of the ERA and EIS have 
different labels—and ERAs require more specific planning—
both processes include the input of interested parties in order to 
determine the scope of the analysis. In this context, the scope of 
the environmental analysis to be performed under NEPA must 
be commensurate with the scope of the proposed action and its 
potential impacts.28 Similarly, in order to determine the scope of 
an ERA,
[r]isk managers and risk assessors consider the nature 
of the decision (e.g., national policy, local impact), 
available resources, opportunities for increasing the 
resource base (e.g., partnering, new data collection, 
alternative analytical tools), potential characteristics of 
the risk assessment team, and the output that will pro-
vide the best information for the required decisions.29 
The NEPA process continues with the development and 
writing of the EIS, where the agency staff conducts an objec-
tive analysis of the environmental impacts that could occur as a 
result of the proposed action, whether it is a policy, program, or 
project. The EIS also includes analysis of possible alternatives to 
the proposed project and recommendations on how to lessen or 
avoid environmental consequences. The second step of the ERA 
process is risk characterization, when assessors estimate the risk 
through integration of exposure and stressor-response profiles.30 
At the end of this phase there should be summary profiles that 
describe the exposure and the stressor-response relationships.31 
According to the EPA, these results should be written “clearly, 
articulate major assumptions and uncertainties, identify reason-
able alternative interpretations, and separate scientific conclu-
sions from policy judgments.”32 The risk manager can then use 
the risk assessment results, along with other factors such as pub-
lic opinion, economic, or legal concerns in making management 
decisions.33
common requirementS for public DiScloSure
Both processes make the information contained in the EIS 
or ERA public. The EIS is published and mailed to federal, state, 
and local government agencies and elected officials, as well as 
environmental and public interest groups, other interested par-
ties, affected landowners, Native American tribes, newspapers, 
and local libraries. The purpose is to inform the public of the 
proposed actions, show how decisions were made, make the 
decision-making process clear and open to further scrutiny, and 
keep the agency accountable for its actions and decisions.
The EPA recommends a number of additional public disclo-
sures, including explicitly defined endpoints, being open about 
the strengths and limitations of the conceptual model, identifying 
and describing the rationale for key assumptions, and describ-
ing data limitations. The purpose of disclosing these details is 
to keep the ERA process clear and open to further scrutiny and 
peer review. Instead of relying on conclusory statements, these 
required details allow those who were not involved in the pro-
cess to independently evaluate the validity of the assessment. 
Similarly, NEPA’s hard look at environmental conse-
quences must be based on “accurate scientific information” of 
“high quality.”34 Essentially, NEPA “ensures that the agency, in 
reaching its decision, will have available and will carefully con-
sider detailed information concerning significant environmental 
impacts.”35 The Data Quality Act and BLM’s interpreting guid-
ance expand on this obligation, requiring that influential scien-
tific information use the “best available science and supporting 
studies conducted in accordance with sound and objective scien-
tific practices.”36 NEPA also requires agencies to disclose where 
information is incomplete or unavailable.37 
Once again the purposes of EISs and ERAs mirror each 
other. However, because ERAs generally require disclosure of 
specific information regarding the analysis, uncertainty, and data 
limitations, the ERA reporting process can make the EIS more 
informative and useful to a broader number of people.
how eras wIll Improve The nepa process
Although ERAs cannot fulfill all NEPA requirements 
by themselves, they can help agencies effectively analyze the 
potential environmental impacts resulting from proposed federal 
actions and their possible alternatives.38 Because the ERA pro-
cess has a more defined scientific framework than the EIS and 
has historically incorporated more scientific data, merging the 
two processes actually facilitates better analyses when an ERA 
is used as part of an EIS. ERAs can also help focus taxpayer 
resources, both on what data needs to be collected and on where, 
when, and to what extent federal projects should occur.
fulfillinG nepa requirementS anD  
improvinG analySiS
As discussed above, there have been continuing prob-
lems with inadequate NEPA documents including incomplete, 
descriptive and uninterpreted data, and a lack of clear analy-
sis. In 1997, the CEQ conducted a study of the effectiveness 
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of NEPA twenty-five years after its implementation. Among a 
number of conclusions, the CEQ found that “NEPA practitio-
ners need to analyze existing information more effectively. . . ” 
and “[w]hat is often lacking in EISs is. . . a comparison of the 
potential impacts of choosing particular alternatives at particular 
locations expressed in clear, concise language. . . ”39
The purpose of an EIS is to take a hard look at environ-
mental effects, analyzing a number of different options in order 
to better protect the environment. NEPA specifically encour-
ages adapting and changing methods of analysis as science and 
knowledge about ecosystems improve. NEPA states that, “. . . 
it is the continuing policy of the Federal Government. . . to use 
all practicable means and measures. . . to create and maintain 
conditions under which man and nature can exist in productive 
harmony.”40 ERAs provide available means and measures to 
incorporate an accepted, consistent, science-based framework 
that public land agencies already frequently use to focus and 
improve their decisions. Completing ERAs as part of an EIS and 
following the EPA’s Guidelines will address long-term weak-
nesses and enable federal agencies to fulfill more completely the 
purposes of NEPA. 
aSSeSSinG cumulative impactS
ERAs can help to address the difficulties in adequately 
assessing cumulative impacts that can plague EIS’s. NEPA 
requires that agencies assess the “direct, indirect, or cumula-
tive” environmental impacts of a proposed action.41 Cumulative 
impacts are defined as:
the impact on the environment which results from the 
incremental impact of the action when added to other 
past, present, and reasonably foreseeable future actions 
regardless of what agency (Federal or non-Federal) 
or person undertakes such other actions. Cumulative 
impacts can result from individually minor but collec-
tively significant actions taking place over a period of 
time.42
As the scale and pace of these large-scale developments 
increases, the need to examine the potential cumulative impacts 
increases as well. Agencies are required by NEPA and the 
courts to provide “some quantified or detailed information; 
. . . [g]eneral statements about possible effects and some risk do 
not constitute a hard look. . . absent a justification regarding why 
more definitive information could not be provided.”43 Agencies 
can fail to properly analyze these cumulative impacts, especially 
when dealing with large-scale projects; the Ninth Circuit com-
plained in Ocean Advocates v. U.S. Army Corps of Engineers 
that the agency’s “findings about cumulative impacts were per-
functory and conclusory and d[id] not provide a helpful analysis 
of past, present, and future projects.”  44 Similar concerns have 
motivated courts to require programmatic EISs to ensure that 
the likely environmental consequences of policy initiatives are 
adequately assessed.45
The conceptual and methodological framework for ERAs 
outlined by the EPA allows for a consistent and comprehen-
sive approach for land managers to follow when making deci-
sions. Each ERA should include—as well as document for the 
public—the stages of problem formulation, exposure analysis, 
effects assessment, and risk characterization.46 Requiring each of 
these components should, in turn, improve methods of sampling 
and analysis, interpretations of data, and quality assurances.47 In 
this way, cumulative impacts can be dealt with consistently and 
comprehensively, avoiding the lack of analysis and conclusory 
findings that often occur in EIS.48 
DealinG effectively with uncertainty
Uncertainty is a constant when dealing with the effect of 
land management actions upon the environment, but using 
ERAs can help to consistently recognize where uncertainty lies, 
how uncertainty can be reduced, and where more data may be 
needed to make an effective evaluation. Unfortunately, in the 
history of EIS, uncertainty has been largely “ignored, omitted, 
described in qualitative terms, or merely [made] implicit in the 
assessment.”49
Where there is incomplete or unavailable scientific infor-
mation concerning significant adverse environmental impacts, 
NEPA requires the disclosure and analysis of the costs of uncer-
tainty and the costs of proceeding without more and better 
information.50 However, agencies may not address, explain, or 
satisfactorily reduce uncertainty in their decisionmaking process, 
even when it is brought to their attention. For example, the Ninth 
Circuit found an EIS inadequate because it “did not address in 
any meaningful way the various uncertainties surrounding the 
scientific evidence.”51 Courts have also concluded that agencies 
“need not undertake further scientific study, [to reduce uncer-
tainty. . . but the agency] must explain in the EIS why such an 
undertaking is not necessary or feasible.”52 
The ERA process helps to address this problem by calling 
for an explicit determination of the impacts of uncertainty on 
the overall quality and utility of the ERA. First, the EPA Guide-
lines prescribe better planning to eliminate as many sources of 
uncertainty as possible. When uncertainty is thus reduced, the 
EPA recommends that the ERA openly and explicitly describe 
the strengths and limitations of the model as well as identify 
and describe rationales for any assumptions made. Finally, risk 
assessors should describe data limitations. In this way, if there is 
missing data or uncertain results, these problems are not simply 
ignored or swept aside, but they become an intricate part of the 
analysis. 
SeparatinG aSSeSSment anD manaGement
Agencies and land managers are subject to substantial pres-
sure from various interested parties and groups when it comes 
to making land management decisions. There is pressure to 
develop, pressure to keep pristine, and pressures for all different 
kinds of access. In addition, there are economic and legal impli-
cations that must be taken into account. There is no question that 
these pressures, as well as personal biases, can and do have an 
impact on land management decisions.53 However, these reasons 
and pressures are often not clearly separated from the scientific 
analysis in NEPA documents, making it unclear where the sci-
ence ends and where the policy-based planning begins.
The EPA framework clearly defines these different roles 
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and encourages their separation in order to prevent personal or 
institutional bias that typically “color” the scientific evaluation. 
Therefore, ERAs begin with the risk assessment, a scientific pro-
cess, which involves the evaluation of the likelihood of adverse 
effects. When this process is finished, the risk characteriza-
tion process involves the selection of a course of action based 
on other factors including social, legal, political, economic, as 
well as the risk assessment results.54 Following this framework 
should help to separate the scientific conclusions from policy 
decisions, leading to more clearly defined discussions with the 
public about the effects of different courses of action as well as 
better management decisions.
DIscussIon anD recommenDaTIons
NEPA requires federal agencies to consider the direct, indi-
rect, and cumulative impacts of “major federal actions signifi-
cantly affecting the quality of the human environment.”55 Major 
federal actions include: “new and continuing activities, includ-
ing projects and programs entirely or partly financed, assisted, 
conducted, regulated, or approved by federal agencies; new or 
revised agency rules, regulations, plans, policies, or procedures; 
and legislative proposals.”56 In addition to oil and gas drilling, 
we have identified a number of major federal actions related to 
energy of sufficient scale, scope, 
and uncertainty to merit the use 
of ERAs. 
The BLM assessed the 
development of wind energy 
on Western public lands man-
aged by the agency, utilizing a 
programmatic EIS in order to 
evaluate the cumulative impacts 
of this program.57 The final pro-
grammatic EIS identifies places 
that wind energy development would be appropriate on public 
lands, establishes policies and best management practices con-
cerning right-of-way authorizations, and amends fifty-two sepa-
rate BLM land use plans.58 
The BLM is currently conducting programmatic NEPA 
analysis of the effects of oil shale and tar sands development on 
public lands in Colorado, Utah, and Wyoming.59 The uncertainty 
of this project is significant because the scale of development 
is very large (and encompasses three states) and both oil shale 
and tar sands energy development involve new, commercially 
unproven processes with unknown risks to the environment.60
The BLM and the U.S. Forest Service are preparing a 
joint programmatic EIS to analyze and expedite the leasing of 
lands with high potential for renewable geothermal resources in 
eleven Western states and Alaska.61 Neither agency has a robust 
geothermal leasing program, as a result there is a substantial 
amount of uncertainty about the effects on public lands, while at 
the same time there is a desire to begin leasing at a greater speed 
and scope. 
The oil and gas energy policy established by the Bush 
Administration is also a major federal action significantly affect-
ing the quality of the human environment. This policy has 
required federal agencies to prioritize and accelerate approval of 
energy development projects while reducing the amount of envi-
ronmental analysis that will be conducted.62 Unlike wind and 
geothermal energy development, where a programmatic EIS is 
involved, no NEPA analysis of the Bush Administration oil and 
gas energy policy has been conducted despite requests to do so.63 
The direct, indirect, and cumulative effects of the energy policy 
must be considered through a comprehensive, programmatic 
EIS, much as the agencies have proceeded with other large-scale 
energy development initiatives.64 By completing a programmatic 
EIS of the Bush Administration’s energy policy, the BLM would 
be able to examine “an entire policy initiative rather than per-
forming a piecemeal analysis.”65 Because the Bush Administra-
tion has made unmistakable and public efforts to increase oil and 
gas development throughout the West, the cumulative impacts 
of this regional increase are more than reasonably foreseeable 
and must be taken into account in a thorough NEPA analyses.
The effects of broad program or policy initiatives include 
large-scale habitat fragmentation, cumulative air quality, water 
quantity and quality, human health impacts, wildlife, loss of 
recreation opportunities, and damage to the habitat of sensi-
tive, threatened and endangered species. In order to effectively 
consider such impacts, the structured and scientific approach of 
ERAs will be invaluable. The 
environmental consequences 
of these truly major federal 
actions need to be analyzed at 
an equally broad scale through a 
programmatic EIS that includes 
an ERA. For the Bush Admin-
istration’s energy policy, which 
has not yet been subjected to a 
programmatic NEPA analysis, a 
programmatic EIS and ERA should be prepared immediately.
conclusIon
Both EISs and ERAs are premised on the principle that 
thorough consideration of accurate, relevant data will yield the 
most responsible decisions. Both EISs and ERAs set out pro-
cesses that are intended to ensure that decisions are made based 
on the most complete and accurate information available and 
take uncertainty into account. Both EISs and ERAs are tools 
that are being used by federal agencies, but they can be used 
more effectively and consistently, especially if they are used in 
concert.
ERAs have already been used in public land management 
decisions that range from estimating risks from wildfire and other 
natural disasters, to implementation of vegetation projects. The 
use of ERAs should be expanded, however, to broad land man-
agement decisions where the large scale and scope of the analy-
ses to be completed in an EIS makes a complete analysis more 
difficult. The EPA framework for ERAs outlines a consistent, 
science-based framework to improve the analysis of cumulative 
impacts and deal with uncertainty. ERAs can be an essential ele-
ment of large, programmatic EISs and should be used in order to 
more effectively fulfill NEPA’s purpose and requirements.    
The purpose of an EIS is  
to take a hard look at  
environmental effects.
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Federal agencies have recognized the importance of con-
ducting NEPA analysis on a programmatic scale when the scope 
of a federal action is a policy or program that can have wide-
ranging impacts on resources and values. Programmatic EISs 
have been or are in the process of being used to assess the devel-
opment of wind energy, geothermal energy, tar sands, and oil 
shale resources on public lands. NEPA’s mandate to analyze 
direct, indirect, and cumulative environmental consequences, 
consider measures to avoid or mitigate those impacts, and evalu-
ate management alternatives at this scale can be effectively 
fulfilled via ERAs, which provide a rigorous scientific frame-
work. Moreover, ERAs will ensure that the analysis of risks is 
completed separate from and prior to the ultimate management 
decisions, which often involve different, non-scientific consid-
erations, facilitating informed and science-based decision-mak-
ing—which we believe to be better decision-making.
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